Totnes Passivhaus Bed and Breakfast Certified Passivhaus

Link attached family home with bed and breakfast in Dartington, Totnes, 9
Devon, UK — view of front (east) facade.
_ Certified
Passive House
Project ID: 2305 Passive House Institute

2

Architect: Janet Cotterell, CTT Sustainable Architecture, Passivhaus Homes
Passivhaus Designer/client: Adam Dadeby, Passivhaus Homes

Builder: Jonathan Williams, Williams & Partners, Passivhaus Homes
Project blog: http://passivhausrefurb.blogspot.co.uk/

This “single family house” was retrofitted and enlarged as a private home but has also been used as a small bed and
breakfast for people who are curious to experience a Passivhaus. Completed in August 2011 and Certified the
following month, it was the third retrofit to be Certified as a Passivhaus. Certification pre-dated the introduction of
the EnerPHit and the newer Passivhaus Plus and Passivhaus Premium classifications/standards. The existing
structure is made of dense concrete blocks and is typical of the “cavity wall” constructions used in the majority of
the UK’s residential housing since the 1930s. The new additions are timber-frame — I-joists with blown-in insulation
and woodfibre.

Exterior wall U-value: 0.095W/(m3K) | Roof U-value: 0.10W/(m?K)

Party wall U-value: 0.13W/(m?K) | PHPP predicted specific annual heat demand: | 13 kWh/(m?a)

Floor U-value (retrofit): 0.20W/(m3K) PHPP predicted Primary energy: 68 kWh/(m?a)

Floor U-value (new build): | 0.075W/(m?K) | Airtightness Certification test result: 0.20 a.c.h.
MVHR system (unit and ducting) heat-recovery efficiency: 90%
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

View onto living roof over extension

View from north east

View of stairwell View of kitchen

2 Short description of project

The project was the third Passivhaus retrofit project to achieve Passivhaus Certification in the UK, in September
2011. It was the first Certified Passivhaus retrofit to address the particular problems of a typical 20" Century UK
masonry constructed building, with twin leaf-cavity walls — very common in the UK. The existing building is of dense
concrete block construction and the addition built from an optimised timber frame. The existing house was built in
1971 but was badly in need of extensive repair and had a large backlog of maintenance. The house forms part of a
modernist estate so the design had to address the perceived architectural ‘group value’ of the estate. Overhanging
eaves or prominent shading devices were not acceptable to the planning authority and the roof form, orientation
and finish result from the context. A combination of high performance materials was used in the retrofit (as dictated
by the retrofit’s performance needs — externally on the walls and on the ground floor concrete slab) and a ‘natural
materials’ led design for the new-build element. The original architect of the estate, of which the Totnes Passivhaus
forms a part, was Leonard Manasseh and is referenced in the Pevsner architectural guide and as such the estate is
seen as architecturally sensitive/significant.

Views of original building before the Passivhaus retrofit and extension

.
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

Views of the estate of which this building forms a part

Project timetable

April 2009 — May 2009

Project initiation/definition, pre-planning enquiries

May —June 2009

Architect selection

September 2009

Completion of property purchase

October 2009 — April 2010

Detailed design and PHPP modelling

February 2010 Contractor selection

April 2010 Submission of planning application

July 2010 Re-design following change of heart by planning authority
26 October 2010 Planning permission granted

8 November 2010

Construction commences

5 April 2011 First air-tightness test: result 0.4 ach
21 July 2011 Certification air-tightness test: result 0.2 ach
19 August 2011 Move back into house
September 2011 Passivhaus Certification
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
7, 8 & 9 Description of floor construction, exterior walls and roof (retrofit and new build elements)

Retrofit floor slab and exterior walls — the existing slab was retained and 100mm of vertical space was gained for
insulation by removing the screed and all existing floor elements. An airtightness layer was placed on the slab
connecting with renewed internal wall plaster. On top of this is: 80mm of Kingspan Kooltherm phenolic foam
insulation; 20mm of woodfibre insulation; a slim floating floor. On the exterior perimeter, 120mm external insulation
runs 350mm below the finished ground level to reduce the perimeter thermal bridge. This is shown in the drawing
below.

The original cavity walls were also retained. The existing blown-in cavity insulation was replaced with InstaBead
Graphite K32. 180mm of phenolic foam exterior wall insulation (Kingspan Kooltherm) was attached with insulated
wall fixings and completed with an acrylic render.

(1) Al existing plaster to be
~ checked to establish if

live. Live plaster to
removed and replaced
< - full bed adhesive (19 )
existing insulation to be removed B }: ] (2) new plaster extended to
and replaced Instabead cavity wall I ~ near slab level
insulation (31) = I e pu
< + 180mm phenolic ~
14.5mm Junkers hardwood flooring insulation ( 20) (4) Tescon No. 1 tape to
on 2mm foam underlay create airtight seal
| it | white polymer modified between EPDM and
20mm pavatherm ( 8) gy 1 render (22 ) plaster
FFL 99 655 Ins
‘ T Alumasc bell stop =
MR Ess +/
existing FFL 99.620 e

phenolic insulation below DPC (21) -

7
existing FGL 99.340 foam glass gravel edge (7 )

- . o —
Alumasc silicone sealant 3) Siab plastered 1 orsate . i
render (22) smoother finish for EPDM :
1

L
N
assumed existing DPM X H
existing concrete slab FLOOR-WALL DETAIL
plaster I drainage scale @ 1:5
EPDM ‘:?

Kingspan K3 insulation

=
¥
cement & sand render on eml g
§ Sequencing Notes for Airtightness.
1 All existing plaster removed and replaced with new down to
~ concrete floor
N.B. BEFORE GLUING (Z) Plaster uneven siab and lay EPDM above,
OR TAPING: ALL
e o oer (3) clean surfaces of dust and prime using Tescon RP. Tape
EPDM to wall using Tescon No. 1
AND GREASE AND
PRIMED USING
TESCON RP AIRTIGHTNESS TEST
existing foundalion level 08 340
*

FOUNDATION-WALL-FLOOR DETAIL

scale @ 1:10
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

New floor slab and exterior walls (extension) — this was designed to be thermal bridge free and uses load-bearing
Foamglas Perinsul HL in piers to insulate under the “toe” of the concrete slab to provide continuity of insulation and
provide sufficient compressive strength to support the building’s load. The foam insulation is Xthratherm PUR rigid
foam. See drawing and photo below:

DPM taped to polythene

P Tescon No.1 tape

< /" toform airtight seal between Intello Plus
- / & PE Vapour membrane

1

TN

50mm cellulose insulation

—

| 4 SN
250 gauge polythene | | N cross battens
fixed to wall before roof P y . "
joists installed : g ‘ N 50mm sheep's wool insulation (9)
| /\ T 1 layer 12.5mm plasterboard
195mm I-joists with + skim
cellulose ‘ .
insulation between (12) 7|—J> X - S skirting
/ f T
\ ‘ = 0osB
|
|
\
|

(12) g FrL 99655 r timber/carpetitile
I A ————————  18mmOSBT&G
e — — = S e &~ figoring (10)
DPM (2 ) to link & lap I C X ) e
DPC for 12 Hunters Moon ({ { 57— 20mm pavatherm (8)
I = L/ e TS 50mm sheep's wool
footing = _———— ———— e 1 ——— N insulation (9)
PE vapour barrier
| | membrane ( )

reinforced concrete slab | .
airghtness layer in blue

foil I

insulation (1)

100mm phenolic I >

— \
party wall b ‘
250mm celotex insulation 7
(AU [N 1 N N A T A O A I e
(=}
240mm (in two layers of M T T T T~ T T & !
120mm) N
x 600mm foamglass y, I + y
floorboard in piers as per ) Py
engineer's spec. k K
# o <o ' N.B. BEFORE GLUING
DFI\;IQ[OEO) b 1P -/ OR TAPING: ALL
o = — SURFACES TO BE
A y A CLEANED OF DUST
AN\ AND GREASE AND
possible footing of AQ wall === : i PRIMED USING

TESCON RP

building paper

50mm lean mix

WALL FLOOR JUNCTION DETAIL

scale @ 1:5
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

The external walls in the extension are built from Steico timber I-joists in a layout optimised to minimise the “timber-
fraction”. The corner junctions have also been detailed similarly. The drawing and photo below show the junction
between the west wall and the south wall, which is slimmer and abuts the neighbouring property.

50mm x 50mm vertical
8-10mm clearence to board — | pattens at 600mm centres  24mm softboard timber boarding
ends |

lead flashing

400mm |-joists with
cellulose insulation

250 gauge polythene
fixed to wall before roof
joists installed

i-joists with cellulose
insulation (12) between

2 layers 12.5mm plasterboard +
skim

18mm OSB board (10)

Tecon No. 1 tape

18mm OSB board (10)
50 mm sheep's woal insulation (9)

1 layer 12.5mm plasterboard + skim

N.B. BEFORE GLUING

OR TAPING: ALL airghtness layer in blue
SURFACES TO BE |, 50 195 I

CLEANED OF DUST 1 A

AND GREASE AND

PRIMED USING

TESCON RP CORNER DETAIL

scale @ 1:5

The original mono-pitch roof in the existing building was replaced by an aesthetically more traditional twin-pitch
roof. This provided additional accommodation and the resulting more compact shape of the building dramatically
improved the form factor (ratio of usable floor area to heat-loss area). This was one of the key changes that allowed
the design to meet the Passivhaus standard. Where needed, the existing dense concrete block cavity walls were
extended up or repaired using Thermalite blocks, as shown in the photo below:
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

The roof is made from timber I-joists

ROOF CONSTRUCTION:
Marley Ludiow Major interlocking tiles with 100mm headlap on 25mm x 38mm battens on 38mm x
50mm counter battens on Soltex Plus (30) on 22mm STEICO Universal board (11) on 350mm |

joists at 400mm centres

water vapour permeable softwood fibreboard
STEICO universal 22mm rain-tight sub plate 350mm ioists
at 400 centres

cellulose (warmeell) insulation infill = .
blown between | joists - i~ -

150mm timbers - - - ~
to form over hang o o =

=2 - -~ 50mm service void
Solitex Plus membrane 2

dressed into gutter 7 o _,-”_ " sw battens at 600mm cenlres
e - to fix down airtight membrane
STEICO Universal on T
bearers to support Solitex Plus = ROOF AIRTIGHT LAYER:

Intello Plus membrane stapled

to 'I' joists and glued to concrete
lindab R100 rainline

o beam with continuous bead of
| lvanised steel gutts Orcon F
g  galvanisedsiesigutier 12.5mm plasterboard lining/ceiling
white aluminium fascia 1. 175 x 50mm SW wall plate fixed down with galvanised
and glass roc soffit restraint straps to engineers specification, length joints to be
v 300 2 either halved or scarf joints not butt joints. | - joists to be attached
a to wall plate using Simpson Strong Tie VPA roof connector
2. Plaster primed with TESCON RP and
TESCON No.1 stuck to plaster and INTELLO
PLUS membrane to create airtight seal. SEQUENCE FOR AIRTIGHTNESS
phenolic insulation i) Fit 'Intello Plus' membrane to u/s of 'I' joists
. ii). Create airtight seal between INTELLO PLUS
13mm internal plaster as membrane and plastered wall using TECON No.1 tape
airtight layer iii) FIRST AIR TIGHTNESS TEST

NOTE: There are four material groups that can be used
to form an airtight layer (PE sheets or armored building
materials, interior plaster, concrete and some wood
based panels e.g 15mm OSB).

existing cavity wall
existing render:

N.E. BEFORE GLUING
OR TAPING: ALL
‘SURFACES TO BE
CLEANED OF DUST
AND GREASE AND

WEST WALL PRIMED USING

TESCON RP

airghtness layer in blue
The semi-completed roof-wall junction, as it was before the external wall insulation and blown-in cellulose insulation

were installed, is shown below. Sheepswool insulation was installed in the spaces that were inaccessible to the
blown-in insulation and the external wall insulation.
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

The extension roof is a flat, living roof supported on timber I-joists with a 100mm ventilated void.

102.625
jl_—_—_—_—_—_—_—_— e w—_ | |
L | N
|
; i EEREE
| \ p
|| E
8 | o
p - AT
£ L r‘|
~ . >
¥ AN
s f= R
ventilation void - -
- 4 ©
> L
—
ﬂ < b 400mm l-joists with
3 I cellulose insulation

¢ o 24mm softboard (11)

50mm x 50mm v
battens at 600m
centres

ei ventilation path
%

e timber boarding

LB
1 {
FcL1otero b L ,J 2
ot r = N
1 layer 12.5mm plasterboard + skim - T
inteligent vapour membrane. (13)
Tescon No.1 sealing tape — - >~
18mm 0SB (10) |1 7 *
R - pavatherm (8)
2 layers 12.5mm plasterboard + skim —— =
sheeps wool insulation (9) l
Tescon No.1 sealing tape to - ~
provide airtight seal between OSB
(10)
1 layer 12.5mm plasterboard + skim
in reveal

Tescon profil sealing tape(16) to _
provide airtight seal with OSB (10) - airghtness layer in blue
} airghtness layer ir
silicone sealant ——

WALL-ROOF DETAIL

scale @ 1:5
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
10 Windows

New build extension window installation detail Retrofit masonry window installation detail

400 mm ioists with cellulose | full bed adhesive (19)

Intello Plus jolsts (12) - 3
for Airig
f timber boarding 1) Ensure newsy plastered
| and prmed using Tesci
—7 S0mm x 50mm vertical batten: ?
) metal strap 2 Tape EPOM to window|
ventiation path
e Tescon No. 1 o
—— ; . D Bt o
Kk between (12) painted plaster > BN
Tescon No. 1 tage = AIRTIGHTNESS TEST
to form airtight seal i Intermorm o 1
betwoen membrane pavatheem (8) window metal casing
and 0SB (10) [ Profl embedded 1 L.

n paster
18mm OSB ( 10) Amm softioerd # Abmass comes profile
10mm toserance - 5o

one

50mm sheep's wool Alumase surface mounted stop profile

insulation (9) Bloco sitcone sealant
. s " Almase slicone sealant (29)
12.5mm plasterboard + skim ¥ ¥ — N.5. BEFORE GLUING
o conceal window tape X s
& SURFACES TO BE
8 CLEANED OF DUST
Tescon No. 1 to form eeon 1 e (15)10 GREASE AND
aintight seal betwoen X [ s arears PRIMED USNG
0sb (10) pavatherm (8) frame and EPOM

Toscon profi tape (16)
to form airtight seal
between osb (10) and
window frame

plain adge timber

* new DPC (4)
licone sealant
E 801400 X400 Varion Slcing Window (23)
a1 600mm centres
bearer insulated 3il (24}
siicone sealant m6ss =y N
Tescon profd tape (16) e = = e L s
. 820 -
to form airtight seal .
between osb (10) and L I 1 ~ insuiaion extended under ¢
jow frame oM
) finish
Tescon No.1 to form
9t sl o | pla st T - 250mem wide sisp
o ) ~
g wass
22mm window board £ I — - =
o conceal window == T I
s i VA ; g ¥ 100men x 63mm timgier bes
s , ppe—_o
- NS bofed 1o wal
stainless stael mesh 4
50mm shoep's wool rencer (22)
insulation (9) £ ¢ timber boarding i
E < St igid pherolic insulation (2
i &- 50mm x S0rmem vertical batien
) at 600mm centres
E & ventiation path 1 foam glass graval adge (7)

Retrofit external insulation — frame over-insulation
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

Window specifications — windows were manufactured by Internorm. Models “Varion/Varion 4” (with integral blinds)

Window frame —timber (larch) with aluminium cladding — Uf 0.94W/m?2K

Glazing — Argon filled, double e-coated, triple glazed — Ug between 0.60 and 0.90 W/m?K; g-value between 50% and
60%

Airtightness — double/triple all-round EPDM seal

Entrance door — Internorm Selection; patio doors — tilt-and-slide
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
11 Airtightness Testing — testing volume 442m3 - envelope area 424m?

The testing at first fix (photo below) produced a result of 0.4 a.c.h. The test allowed the build team to correct and
improve on the initial result. The final Certification test result was 0.2 a.c.h.

Test results (certification test)

Summary:
Depressurisation | Pressurisation | Average | Target:
Test Test

Airsflow @ 50 Pa 91.6 89.0 90.3 n/a
(m°/hr):
Air Change Rate 0.21 0.20 0.20 0.6
(ACH"' @ 50 Pa):
Air Permeability 0.22 0.21 0.21 n/a
(m*/hr/m* @ 50 Pa):
Air flow exponent, n- 0.71 0.74 0.72 0.5<n<
value: 1.0
Correlation , 0.99 0.99 0.99 r2 >0.98
coefficient, r'-value:
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
Retrofit airtightness details

Steel penetration through airtightness layer — welding into |Pre-parging around existing floor joists. Taped ends
web to simplify airtightness detailing.

R

Airtightness sequencing — part of membrane installed as  |Airtightness grommet around soil-vent-pipe
roof was being constructed

5 Section drawings showing airtightness layer (blue lines) references to junction detail drawings are circled
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

12/13 MVHR - rigid, branch system with a Paul Novus 300, external frost protection unit and duct post-
heater

The actual installation varies slightly from the schematic below in that the MVHR unit was located against an
external wall with shorter cold duct lengths; the former to reduce the risk of sound transmission through a timber

stud wall and the latter to optimise the system efficiency.

\"

Company Address:

Heath House Mill
Heath House Lane
Golcar Huddersfield

West Yorkshire
HO7 40W

Tek 01484 461705
Fax: 01484 653765

Drawn by: Matthew Carter

Date: 02/11/2010

Detail: 30 View

Jab Ref: 54DAD001HUN3

Site Address:

Dark blue — cold intake ducting and frost protector ‘ Dark green — cold exhaust ducting

Yellow/gold — sound attenuator Dark red — MVHR unit

A traditional branch ducting system was used (a duct supplies or extracts air to/from more than one room). Smooth-
walled rigid ducting was used in diameters starting at 160mm at the MVHR unit, down to 125mm at the room valves.
Sound attenuation was used at key points to reduce noise from the MVHR unit and avoid “crosstalk” between rooms
sharing a duct. Supply ducts were insulated with 20mm of wool insulation, as the system was designed to be used
with a post duct heater. The MVHR unit is non self-balancing and so intake and exhaust flow rates were measured
and the MVHR unit adjusted so that they were in balance. Room air flow rates were set at the room valves. The
MVHR unit has a wired digital timer/controller with an alert to remind the user to check/change filters. It is located
in the central stairwell. All filters used are G4 class. There is a filter before the external frost-protector, and two
within the body of the MVHR unit (intake and extract). The frost protector is thermostatically controlled.

The post-heater is based on hot-water (manufacturer VEAB).

The MVHR unit is a Paul Novus 300 (heat recovery efficiency 93%; specific electrical power 0.24Wh/m?3).
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

MVHR wall terminals face the prevailing wind on the MVHR duct post heater — supply ducts following it are
west facade insulated

Insulated cold ducts — short lengths, 50mm Armaflex
insulation and frost protector

MVHR transit paths within internal door architrave

LASTERIGARD STOROLAL STUD OR LINTEL I MASONRY
St 1 #mm BEVEL G oF ks R %\ (_‘ e
ROUNDED - %W P e SLASTIRBOARD STGE DEAD
E% + - S ——
P — E S LINEOF LNING o
RESATE
SECTION B-B SECTION A-A
T
Sy
L - REBATE M TGP TF FRAME L
A a1
& ©
B % ZTmm BEVEL
ROUNDED
AACHITRAVE
/ 2mm LINIG
£ £
\y \
b
FLASTERBIOASE STOF BEAD
SECTION C-C
ELEVATION OF DOOR SHOWING ELEVATION OF DOOR SHOWING FRAME WITH
ARCHITRAVE WITH FRAME BEHIND ARCHITRAVE SHOWN DOTTED

SHOWN DOTTED
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus
14 Heating supply

Space heating is via a hot-water post heater. The hot water is supplied by a modulating boiler, which also
provides domestic hot water in the winter. Limited direct electric space heating is used in two of the
bathrooms and in the main living area. In practice, the occupants have found that the post-heater provides
too much heat and the electric heating (normally a few hundred watts) is sufficient to make the building
comfortable in the core winter period. West-facing solar thermal panels provide nearly 100% of summer
hot water, which is stored in a 500 litre thermal store — manufacturer Rotex. A 3.8kWp photo-voltaic array

provides 3200kWh per annum.

20 Building services planning

Space heating, hot water and ventilation planning were provided by Janet Cotterell, Adam Dadeby and

Jonathan Williams, with input from appliance suppliers.

15 Certification PHPP — verification worksheet

N

Passive House Verification

Building:

Location and Climate:
Street:

Postcode/City:

Country:

Building Type:

Home Owner(s) / Client(s):
Street:

Postcode/City:

Architect:
Street:
Postcode/City:

Mechanical System:

Totnes Passivhaus
South West England
Hunters Moon

TQY9 6, Dartington,
United Kingdom
Semi-detached

South West

TOTNES

Adam Dadeby and Erica Aslett

as above

as above

Janet Cotterell (Passivhaus Homes)

6A Love Lane

HAE 3EF, Harrow

Green Building Store

Streett (Heath House Mill, Heath House Lane, Golcar
Postcode/City: {Huddersfield HD7 4JW
Year of Construction: 2011, refurb
£
MNumber of Dwelling Units: 1 Interior Temperature: 20.0 °C
Enclosed Volume V.- 646.0 m® Internal Heat Gains: 2.1 EW.fm
Number of Occupants: T e
Specific Demands with Reference to the Treated Floor Area
Treated Floor Area:
onthly method PH Certificate: Fulfilled?|
Specific Space Heating Demand: 13 kWhJ[mza) 15 kWhi(m?a)
Yes
Heating Load: 9 Wim? 10 Wim?
Pressurization Test Result: 0.2 h' 06n' Yes
Specific Primary Energy Demand
(DHW, Heating, Cooling, Auxiliary and Household 68 kwh](mzal 120 kWh/(mZa) Yes
Electricity):
Specific Primary Energy Demand 2
(DHW, Heating and Auxiliary Electricity): = kWh/(m“a)
Specific Primary Energy Reduction 2
through Solar Electricity: KWh/(m"a)
Frequency of Overheating: 4 % over 95 ’C
Specific Useful Cooling Energy Demand: kWh](mzal 15 kWh/(mZa)
Cooling Load: 4 mez
We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based 19-09-2011
on the characteristic values of the building. The calculations signed:

with PHPP are attached to this application.

Peter Warm
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Totnes Passivhaus Bed and Breakfast Certified Passivhaus

Certification PHPP

Certifier results

Annual Heat balance kWhim 40
Losses  Gains
N F
30 A
wall Heating, 14
N 25 1
=
T | s
= 20 A
11.2 = -
9.9 = oo
Heating 14.2 15
Totals 35.4 35.4
. Ventilatio
Infiltraticn
.Thermal n ]
Heat losses: Bridges 10
Other 5 4
D 4
Losses Gains
Window breakdown
Heat
Losses gains Balance aream’
KWhim®  kKWhim? KWhim? {% of wall)
North 3.0 12 8.9 (3.7%)
East 5.1 3.8 13.2 (5.6%)
South| 2.8 3.3 6.8 (2.9%)
West 5.0 3.4 12,5 (5.3%)
Horizontal
Total| 159 117 41.3 (17 .4%)
Heat loss form factor
{what is it?} Average fabric U value required 0131 Wim2.yr
Heat loss form factor Average fabric U value of design 0122 Wim2 yr
Wall 15
Roof 0y Heat Losses 1|Windows 2,589 kWhia
Floor | 05 | 2|Exterior Wall - Ambient 1,090 kWh/a
3|RoofiCeiling - Ambient 731 EWhia
Total 2.88 4|Foor slabl basement ceil 575 kKWhia
5|Perimeter TB (lengthim) 173 EWhia

16/17 building/construction costs

The construction cost was £2037 per m? of treated floor area (TFA = 162m?) — £330,000 in total.

Project documentation date: 29 November 2015 / updated 4 January 2016
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